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Systemic Safety 
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Presentation Notes
SYSTEMIC SAFETY IS A NEW CONCEPT BEING CONSIDERED BY IFATCA IN RESPONSE TO THE LACK OF EVIDENCE THAT CURRENT SAFETY MODELS ARE EFFECTIVE



Runway Incursion 

ICAO: Any occurrence at an aerodrome involving the incorrect presence  
of an aircraft, vehicle or person on the protected area of a surface 
designed for the landing and take-off of an aircraft. In general they are 
caused by: 
 

Poor communication 
 
Poor Aviation English  
 
Loss of situational 
awareness 
 

Presenter
Presentation Notes
DREADED DEFINITIONS AND SOME PROBABLE CAUSES



Runway Confusion 
Runway confusion is where pilots enter, take off on land on 
an incorrect runway or mistake a taxiway for a runway. 
 

Poor communication 
Loss of situational awareness 
Poor signage 
Poor or incorrect use of airfield lighting 
 



Runway Excursion 

A runway excursion is an event in which an aircraft veers off or  
overruns the runway surface during either take-off or  
landing. Many factors can contribute to an excursion: 
 
 
 

 
 
 
 

 Runway contamination 
Adverse weather 
Mechanical failure 
Pilot error 
Unstable approaches 
No safeguarding 
Non compliance with  
procedures 
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NOV 3 2011SINGAPORE CREW DECIDED TO PERFORM AN AUTO LAND WHEN THEY REALISED THE WEATHER CONDITIONS WERE BELOW THAT PERMITTED FOR THE FO TO DO THE LANDING. MUNICH WAS CAT 1 ILS ONLY AT THE TIME, NO SAFEGUARDING IN PROGRESS OR LOW VIS PROCEDURES. WHEN THE SINGAPORE WAS AT 2.1 NM FINAL A BAE AVRO COMMENCED A TAKE-OFF ROLLWHEN THE SINGAPORE 777 CROSSED THE THRESHOLD THE AVRO HAD NOT CROSSED THE UPWIND THRESHOLD6 SECONDS AFTER THE 777 CROSSED THE THRESHOLD THE AVRO OVERFLEW THE LOCALIZER ANTENNAWHEN THE 777 DESCENDED THROUGH 30’ THE AIRCRAFT BEGAN TO ROLL LEFT  -   THE AIRCRAFT CROSSED THE RUNWAY EDGE AT ABOUT 1100M FROM THE THRESHOLD   - AFTER RUDDER INPUT FROM THE CREW THE AIRCRAFT CROSSED THE RUNWAY AGAIN AND DEPARTED ON THE RIGHT SIDE    - THE AIRCRAFT CAME TO REST ON THE GRASS 60M OFF THE RUNWAY AND 1780M FROM THE THRESHOLD



Hazards Analysis 

0 1 2 3 4 5 6

A/C Maintenance

Procedures not followed by crew

Unstabilized approach

A/C Malfunction

Wrong A/C system design

A/C hydroplanning

Long landing

Bird strike

Works on margins

Margins non Annex 14 compliant

Airport power supply failure

Turbulence / bad weather

RWY contaminated by water / snow

Bad information on thunderstorm…

Inadequate emergency handling
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		WHAT IS WORTH NOTING IS THAT WX BY ITSELF IS NOT AS SIGNIFICANT AS SEVERAL OTHER FACTORS		A/C MALFUNCTION /YES				A/C MAINTANENCE /YES		UNSTABILE APPROACHES   -    CLEARLY UNSTABLE  APPROACHES CERTAINLY IN CONTROLLED AIRSPANCE HAVE SHARED RESPONSIBILITY



Linear Approach to Safety 

James Reason’s “cheese model” 
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Presentation Notes
REASON PROPOSED WHAT IS REFERRED TO AS THE “SWISS CHEESE MODEL”, OF SYSTEM FAILURE. EVERY STEP IN A PROCESS HAS THE POTENTIAL FOR FAILURE, TO VARYING DEGREES. THE IDEAL SYSTEM IS ANALAGOUS TO A STACK OF SLICES OF SWISS CHEESE. CONSIDER THE HOLES TO BE OPPORTUNITIES FOR A PROCESS TO FAIL AND EACH OF THE SLICES AS “DEFENSIVE LAYERS” 



So Does Linear Work? 

February 2010 

Presenter
Presentation Notes
   											LETS REVIEW A SNIGLE INSTANCE OF A TAKEOFF ON A TAXIWAY BY AN AIRLNER		THIS IS AN AERIAL SHOT GAREDRMOEN AIRPORT IN NORWAY						 IN FEBRURY 2010 AEROFLOT A320 TOOK OFF ON TAXIWAY M 1600M REMAING LENGTH AND WITH A GROUND ROLL OF 1200MAS YOU’LL NO DOUBT RECOGNISE THIS WAS NOT AN ISOLATED EVENT. IN THE PREVIOUS DECADE THERE HAD BEEN NUMEROUS CASES OF ‘RUNWAY CONFUSION						SO HOW DID A MATURE ANSP  AND ONE OF THE OLDEST AIRLINES IN THE WORLD FARE USING THE LINEAR MODEL?



Findings 

Crew did not apply standard PF/PM monitor 
Crew did not positively verify the runway  
A eroflot had no no SOP for the crew to positively        
  confirm location before take-off 
Norwegian CAA contravened ICAO standards 
Air Port Authority considered a hot spot declaration 
ATC failed to monitor the take-off of the aircraft 
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PF WAS A TRAING CAPTAIN; NO MONITOR OF HIS ACTIONS WAS PERFORMED    -   THE FO AS PM  AND THE  SAFETY PIOLT WERE HEAD DOWN DURING THE TAXINO CONFIRMATION OF ACTUAL POSITION OR CROSS CHECK OF RUNWAY SELECTION WAS PERFORMED PRIOR TO TAKE-OFFNORWEGIAN CAA CONTRAVENED ICAO SARPs IN THAH MARKINGS ON BOTH TAXIWAYS AND RUNWAYS WERE YELLOW.       FOLLOWING AN INVESTIGATION INTO A SIMILAR OCCURRENCE THE CAA HAD DECIEDED THAT IT WAS NOT NECESSARY TO CHANGETHE AA HAD PLANNED TO IMPLEMENT A DECLARATION OF A HOT SPOT AT THIS LOCATIO DUE TO SIMILAR PREVIOUS CONFUSION,  BUT IT HAD NOT BEEN ACTED ONFOR ATC THE INCIDENT OCCURRED AT A QUIET TIME OF DAY  -  THE TAXI CLEARACNE WAS NOT IN ACCORDANCE WITH ICAO PHRASELOGY.  -   THE PROGRESS OF THE AIRCRAFT WAS NOT MONITORED BY THE TWR CONTROLLER  --  THE ISSUANCE OF AN EARLY UNRESTRICTED TAKE-OFF CLEARANCE WAS CONFIRMED AS NORMAL PRACTICE



SUCCESS OR FAILURE  
is determined by the outcome 

HERO 
US-Airways A320 
Hudson River/New York 

VILLAIN 
Air France A330 

South Atlantic 
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							SOMETHING TO THINK OF IN RELATION TO THE UBERLINGEN MID AIR, JUST LIKE ALL OTHER MAJOR ACCIDENTS, IF THE AIRCRAFT HAD HAVE MISSED, THE AVIATION WORLD WOULD HAVE BEEN NONE THE WISER AS TO THE FLAWS THAT EXISTED IN THE SYSTEM AT THAT TIME THE ACCIDENT RESULTED IN OF TCAS HANDLING PROCEDURES TO BE TRANSFORMED



Linear Approach to Safety 

Learning from accidents & incidents 

‘Just culture’ to collect more information about 
incidents 
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HUMAN FACTORS IS EVIDENT IN MOST IF NOT ALL  ACCIDENTS / INCIDENTSSIDNEY DEKKER CONCLUDED THAT PEOPLE DO NOT ATTEND WORK WITH THE INTENTION TO BE NEGLIGNET OR RULE BREAKERS. HUMAN FACTORS EXPRESSLY DEMONSTRATES HUMAN FRAILTY OF POOR INTERPRETATION OF REALITY



Turkish Airlines  Amsterdam February 2009 
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A QUICK REVIEW OF SOME MAJOR ACCIDNETS AND INCIDENTS



Turkish Airlines Amsterdam 

ATC vectored a/c high and fast for ILS 
 Vref 144Kts 
Autopilots/ATHR disengaged 2000 ft  
1 radar ALT fails , (-8 ft) +  ATHR retard 
1000 ft : 126 Kts ; speed + pitch warnings 
450 ft : stall warning + stick shaker 
350 ft : a/c stalled . Not recovered 
Report : Crew did not recognize speed decay 
 



Asiana B777 San Francisco July 2013 
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Presentation Notes
Stop bars: A safety element that in many cases is used only in poor visibility not H24



Asiana B777 San Fancisco 

ATC vectored a/c high and fast  Visual APP 
Vref 137 Kts  
1600 Ft Autopilot disengaged ATHR armed  
500 ft =134 Kts +speed warning 
200 ft  =118Kts  stick shaker +stall warning 
125 Ft = 112 Kts + crew increased pitch  
Runway threshold 103 Kts 
NTSB : CREW did not recognize speed decay 
 

Presenter
Presentation Notes
Stop bars: A safety element that in many cases is used only in poor visibility not H24



Singapore Airlines B744 October 2000 

Boeing 747-400 being operated by Singapore Airlines on a scheduled passenger flight 
from Taipei,  to Los Angeles commenced take off on a partially closed  
runway in reduced (but not low) visibility instead of the correct runway without ATC  
being aware of the error. 
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DIFFERENT TYPE OF ACCIDNET – RUNWAY CONFUSION



China Airlines January 2002 

In VMC at night, an Airbus A340-300 being operated by China Airlines successfully took-off 
from a parallel taxiway adjacent to the departure runway at Anchorage Alaska which was of 
less length than the calculated take-off distance required. 
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		THE AIRCRAFT STRUCK A SNOW BERM BEYOND THE END OF THE RUNWAY AFTER BECOMING AIRBORNE.



Finair November 2010 

At night in VMC an Finair A340 attempted a take-off on  
Parellel taxiway Alpha adjacnet to the intended RWY 07L 
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THIS WAS THE 4TH RECORDED ATTEMPTED TAKE-OFF FROM THIS POSITIONAIRCREW AND AIRLINES NOT ABLE TO PREVENT SIMILAR TYPES OF ACCIDENT/INCIDNETS FROM RECURRING.



Today’s Challenge 

Optimizing safety around 10-7 requires us to think of 
new philosophies, methods and tools.  

 
The current method seems to have reached its limits 

and we approach the asymptote. 
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Presentation Notes
CURRENTLY MODELS SUPPORT APPORXIMATELY 10  TO THE MNUS 6  - AIRCRAFT MOVEMENTS ARE FORECAST TO DOUBLE BY 2030. THE CURRENT LINEAR MODEL PROVIDES EVIDENCE IT IS NOT FIT FOR PURPOSETO ATTAIN 10-7 AND BEYOND WE NEED TO INVESTIGATE CHANGE



Linear Approach to Safety 

Presenter
Presentation Notes
 IN SIMPLE TERMS A LINEAR SYSTEM IS BROKEN INTO COMPONENTS



Linear Approach to Safety 
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WHEN YOU CONSIDER OTHER VARIABLES IT IS POSSIBLE TO HAVE A SINGLE POINT OF FAILURE



Linear Approach to Safety 
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  HOWEVER A SINGLE POINT OF FAILURE DOESN’T EXPLAIN THE FAILURE OF THE SYSTEM



Systemic Model 

Accident 

D 

Normal 
development C 

B A 

Consequence:  
Safety requires constant ability to anticipate future events. 

Erik Hollnagel, 2005 

Unexpected 
combination of 
events. 
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TO MANITAIN CURRENT LEVELS OF SAFETY OR IMPROVE THEM, WE NEED TO INVISTGATE PAST PERFORMANCE AND DETERMINE A BETTER STRATEGY.



Linear Approach to Safety 
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ERRORS AND FAILURES TEND TO OCCUPY SUCH A SMALL COMPONENT OF TOTAL OPERATIONS. YET THEY TEND TO GET AN INVERSE PROPORTION OF ATTENTION. WHAT OCCURS IF INSTEAD WE WERE TO FOCUS ON THE POSITIVE OR NORMAL OPERATIONS 



Linear Approach to Safety 

Presenter
Presentation Notes
AT THE IFATCA ANNUAL CONFERENCE IN BALI THIS YEAR IFATCA ACCEPTED THROUGH THE WORK OF TOM LAURSEN AND ANTHONY SMOKER THAT WE TRIAL A NEW APPROACH TO SAFETY.



Focus on positive rather than negative  

Individuals perform 30% better when positive than whe   
neutral or stressed 
 
Faster and more accurate decision making 
Increased efficiency  
Better decision making 
More creativity  
More resilience 
Less burnout 

 
 
 Lyubomirsky, 2005 
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		FROM BEHAVIORIAL SCINECE, THIS HOLDS TRUE FOR AN ORGANISATION AS WELL AS THE FOR THE INDIVIDUAL 



Systemic Models 

 The systemic approach requires us to understand the 
system as a whole instead of by its parts 
 

 Failure and success stem from the same sources 
 

 Accidents and incidents are explained by unexpected co-
incidences and necessary variability within the system  
 

 There is no or little separation of humans, technology, 
organisations and society. 
 



Systemic Models 

 We change the goal from ”avoiding that anything goes wrong” 
to ”ensuring that everything goes right” 
 

 Systemic models accept that systems are intractable rather 
than tractable (software engineers) 
 

 Humans can develop strategies that can overcome 
intractability and their ability to adjust under varying conditions 
is a strength rather than a threat 

 



The individual explanation model 

 The world consists of autonomic individuals that have 
complete authority over their actions 

 Focus on personality 
  He always take chances, he is not the sharpest person, 

he always reacts defensively, he is very clever, he is 
weak, he is happy and dynamic, he is a good controller, 
etc. 

 Personality is very difficult to change  
 Personality controls behaviour 
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THE INDIVIDUAL MODEL EXPLAINED:WE HAVE CONTROL OVER OUR ACTIONSTHERE IS CONSIDERABLE ASSESSEMENT OF THE IDIVIDUAL’S PERSONALILTYPERSONALITY IS DIFFICULT TO CHANGEPERSONALITY CONTROLS BEHAVIOUR.



Relationship: explanation model 

 Personality is constructed through social interaction 
 Events and actions are part of larger relations and can’t be 

understood in isolation 
 No action without context, no training without a student 

and instructor in some form 
 Individuals are always members of different groups and 

have different obligations and loyalties 
 Social layers, ATCOs, Supervisors, APP controllers, 

Political parties, etc. 
 A consequence is that a system can be understood as a 

whole not by the sum of it’s parts 
 



Consequences 



Consequences 



From linear towards systemic 

 It takes teamwork (humans, organizations, technology 
and society) to succeed as well as it takes teamwork to 
fail. Air traffic control is not about heroes and anti-
heroes 

 Safety reporting becomes less relevant to enhance 
safety (micro vs. macro) 

 More emphasis on understanding processes and 
predicting what goes right 

 It is about finding the right balance between linear and 
systemic models 
 
 



Linear Approach to Safety 
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			DO YOU RECOGNISE THE LINEAR SYSTEM? 			CAN YOU CONTRAST THE SYSTEMIC MODEL



Relational explanation model 

 Personality is constructed through social interaction 
 Events and actions are part of larger relations and can’t be 

understood in isolation 
 No action without context, no training without a student 

and instructor in some form 
 Individuals are always members of different groups and 

have different obligations and loyalties 
 Social layers, ATCOs, Supervisors, APP controllers, 

Political parties, etc. 
 A consequence is that a system can’t be understood as a 

sum of its parts, but only as a whole 
 



Training as in an investment not a cost 

“You’ll remember the quality long after you’ve  
Forgotten the cost”  Pierre Cardin 
 
Aircrew and ATC refresher training is continually  
being pared to the absolute minimum.  
 
With automation reducing manual skill levels of both  
professions, the reverse should be occurring.  
 
Constant exposure to teamwork during unusual 
circumstances should be a byproduct of increased  
productivity of each individual.   

Presenter
Presentation Notes
PIERRE CARDIN REPORTEDLY DISMISSED CRITICISMS HIS FASHIONS WERE TOO EXPENSIVE WITH THIS RESPONSEHOW MANY AIRLINES OR ANSP’s TODAY HAVE STAFF THAT FEEL THEIR REFRESHER TRAINING IS EITHER EXCESSIVE OR EFFECTIVE?



The difference is in the training 

 Better training = better safety  
 Cost too much ? =Consider the cost of accident 
 Training not a cost = INVESTMENT  
 Joint pilot-controllers training 
 Solution also in change of methods we use to improve 

safety   
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		AIRCREW AND ATC’S CRM TEM MANAGEMENT MODELS INTERSECT YET WE DEVELOP for the most part IN ISOLATION		IT IS MUCH MORE RELEVANT THAT AIRCREW AND ATC INTERACT DURING THESE TRAINING MODULES. 		IT IS MORE RELVANT THAT AIRCREW BRIEF ATC ON FLYING, PROCEDURES, EMERGENCIES AND AIRCRAFT TECHNOLOGY AND SIMILARLY THAT ATC BRIEF AIRCREW ON METHODS OF HANDLING TRAFFIC. IT IS ONLY BY CONTINUALLY UPDATING AND SHARING WILL THE INDUSTRY ACHIEVE THE BEST FROM THE SYSTEM AND ATTAIN A BETTER SAFETY FORECAST



Conclusion 

 We need both models to proceed, but to consider which 
model to use and when 

 Systemic safety can help us achieve higher levels of 
reliability 

 From 10-7 towards 10-8 and higher 
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		IF WE RETAIN THE LINEAR MODEL ONLY, AS TRAFFIC LEVELS INCREASE AS EXPECTED, IT IS CLEAR WILL BE A COMMENSURATE 			DECREASE IN SAFETY.		TO RETAIN OR IMPROVE OUR CURRENT LEVEL OF SAFETY, THERE HAS TO BE A CHANGE		UNSTABLE APPROACHES		RNPAR and CDA with vertical guidance are where we need to contribute to safety and efficiency		ASMGCS IMPLEMENTATION AS PART OF THE ICAO HARMONISATION AIRSPACE BLOCK UPGRADES 		STANDARDISATION OF PROCEDURES AND PHRASEOLOGY THROUGHT OUT AVIATION (FOCUS ON THE RIGHT STUFF)



 
 
 
 

     On Behalf of IFATCA representing over  
50,000 of my fellow Controllers In 134 countries  
 
                       Thank you for your attention 
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